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Objectives and criteria for discharge measurement
techniques

Discharge data collection protocol

Overview of technologies and data acquisition in
Burkina Faso and Uganda




Objectives and criteria for discharge measurement techniques

i o - . Maximize the effective use of available water

supply
Reduce the environmental impact

Maximize the field potential

Reduce the risk of nutrient-leaching




Objectives and criteria for discharge measurement techniques

Water Use Efficiency: Water Productivity:

“...to find optimal water “...to find relation of water
allocation to enhance water use supply and crop water
efficiency.” productivity.”

Criteria

Reliable data collection

protocol Highly scalable

High accuracy

Easy to use and
access

Consistent Low cost




Objectives and criteria for discharge measurement techniques
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Data collection protocol

Frequency and time criteria Criteria of order

» every day at the Main Canal, and only in the « start at the Main Canal, followed by the
irrigation days of Divisions secondary canal closest to the Main canal

* non-irrigation days excluded - not recorded in « required stable flow (e.g. not right after opening
non-operating days the gates)

* in morning hours after opening the gates - but « reported invalid or violated measurement

not immediately

* in the same period every day

* measurement with different techniques recorded
in the same time

* one measurement per day recorded for control
value, and another measurement for monitoring

« simultaneous recording in the scheme and within

the Divisions




Overview of technologies

Ben Nafa Kacha - Burkina Faso

Water withdrawal: large-pump system
Irrigation method: surface irrigation
Secondary and tertiary level
Measurement structure: modules a

masques

Mubuku - Uganda:
Water withdrawal: gravity

Irrigation method: surface irrigation
Secondary, tertiary, quaternary level
Measurement structure: weir, large-

scale particle image velocimetry







Burkina Faso - Ben Nafa Kacha irrigation scheme

“Modules a masques”

« free surface water intake devices to supply controllable ...
constant flow rate

* mono-block'metal assemblies that are sealed to the canals

¢ flow rate can be adjusted by opening or closing the

sliding gates

* 4 standardized types of different dimensions:

Series X: 10 1/s/dm orll/s/cm

Series XX:201/s/dmor21/s/cm

Series L.: 501/s/dmor51/s/cm

Series C: 1001/s/dmor101/s/cm



Overview of technelogies - modules.a masques

Secondary Canal

Tertiary canal

5 Design Max Measured el Design Max Measured
Discharge (1/s)] Discharge (1/s) Discharge (1/s)] Discharge (1/s |
SC-1 150 238 SC-1 30 s —/44
SC-2 90 139 SC-2 30 R
SC-3 150 139 SC-3 30 |- 8-ub~39
SC-4 150 Missing SC-4 30 F==39
SC-5 150 119 SC-5 30 29 \ 41
SC-6 150 104 SC-6 30 6] —kﬂ/




Data acquisition - Modules a masques

3 Archimedes' screw
operated by 3 large pump
with 900 1/s total capacity

Manual control
panel to record
the opening and

closing time

Calibrated modules a masques

at secondary level controlled
manually by the WUA

Calibrated modules a masques
at tertiary level controlled
manually by the farmers after
irrigation rotation







Uganda - Mubuku irrigation scheme : e

“Weir”

< overflow structures to measure volumetric rate of water flow:

» . hydraulic design is established by WinFlume software

* OTT C31 Universal Current Meter for the measurements of flow
velocity combined with OTT Z400 counter

 constant slope, section and roughness of the canal downstream
of the structure

*  601/s minimum and 350 1/s maximum flow rate at the main
canal

. 50 1/s minimum and 200 1/s maximum flow rate at the

secondary canal



Cross section B-B

Measured
with water
level gauges

Water level

Discharge
value

Measured
with flow
meter at a
point in time

- Deved from

stage vs.
discharge
measurements
over time at
cross-section

Rating curve

U e

Discharge
time-series

Apply rating
curve to
convert stage
height to
discharge time
series




Data acquisition

Weir g

Established rating Measured Manual gauge

curve by accuracy by " measurement according to
calibration validation the irrigation schedule
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Uganda - Mubuku irrigation scheme

“LSPIV”

by recordingscontinuous images of the flow; surface

* mobile app capable of separating the moving image content
from the stationary image

* _cross-correlation algorithm to determine the'most likely
displacement of patterns

« working for different open-chahnel conditions (e.g. light

conditions, turbidity of water, materials of the channel)



Cross-section & Markers
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Data acquisition - LSPIV

Division 7 Lateral 00

Video - image processing

Emergency calls only & - B [ 1012 8 79% 16:47
Mabogini Furrow 3
15/02/2017,16:04
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Data acquisition by

Video - video recording gauge measurement

Water level height
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